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1-amino-8-trifluoroacetylaminonaphthalene
979

ammonia 431f,, 446, 593, 641, 688fF., 697

ammonium ions 688ff., 954, 1001

amphiphilic helices 1081
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barrier, transition  34ff., 39, 44
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— Bell tunneling model 136f., 144f., 146ft.,
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— tunnel correction 1258, 1270, 1293, 1341f,,
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benzisoxazole 989, 1006

benzoic acid 135, 171, 188, 296, 529

— crystalline 923, 1214ff., 1234

— dimer 278ff.,, 284, 919, 922

— methyl ester 568

p-benzoquinone 525f.

S-benzoylglutathione 1099f.

1-benzoyl-3-phenyl-1,2,4-triazole 983

benzyl alcohol 1266

benzylamine 1162

1-benzyl-1,4-dihydronicotinamide

benzylsulfonium cation 984f.

bifurcation point 910, 920

Bigeleisen limits  1291fF.

Bigeleisen theory 140f., 148

Bigeleisen-Wolfsberg formalism 1287, 1291
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bimetallic systems

biological reactions 436

biological systems 232, 433ff., 537, 548ft.,
729,733,778, 932, 1241

biomedical application 498
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(BBXHQ) 353, 358, 361, 365
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205

bleach 450, 464

Bloch orbitals  768f.

Bloch states 812

body centered cubic cell (bec)
797fF, 814, 817, 825

Bloembergen, Purcell and Pound model (BPP)
791

Boltzmann constant 148

Boltzmann distribution 149, 655f.

Boltzmann law 147

Boltzmann probability 1196f.

Bombyx mori 1152

bond see also hydrogen bond

—angle H-O-H 718,737

1049

771,773

737, 740, 789,
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bond, C-H 515f.

— activation 1405

—order 1055

bond, C=N 1395ff.,, 1400

— activation 1398

bond, C=0 1395ff.
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—Co-C 1476ff,, 1487

— dissociation energy 109f., 1018, 1023,

1027
— formation/breaking 1083, 1097, 1163,
1229, 1351, 1487

bond, C-C 1430

bond, o- 107f., 111
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— stretch  1245f., 1250
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Born-Oppenheimer
1175
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1370f.
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bridges, carbon 525
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Brownian dynamics (BD) simulation 1193

buffers 954, 969, 976
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276, 461, 480, 837f.,
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377, 443, 585, 965¢£., 970,
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Cat 597, 1152, 1374, 1378f.
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- p-tert-butyl- 215, 939
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canonical ensemble 833
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canonical variational theory (CVT)
867, 1486

carbanions 949ff., 958fT.
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836, 842,

—enamine 1419, 1429, 1434

- intermediates 565, 573ff., 581f., 1001, 1158
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686fT., 703ft.
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carbonyl groups 225, 230ff., 957, 963, 1002ff.
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carboxylic acids 462, 466, 523, 1107
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692fT., 696ft., 721f.
—path 1185
catalytic cleavage 1375
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catalytic mechanism
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— one-base mechanism 1141, 1157
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CCly 172, 208f.
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charge carriers  714ff.
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CsHsCHCICF,Cl 577
CsHsCHCICH,Cl 579
CH,Cl, 523,533
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— addition 1001, 1107
— bimolecular 834, 836, 843ff., 8871f.
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— catalysis  965ft., 980ft., 988fT.

— catalysis, acidic 967, 982f., 993ff., 998ff.,

1089, 1094
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1089
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- E2 1006

— fragmentation 1018
—op- 1014

~1,2-H-shift 1014fF, 1031, 1107, 1477

—1,5-H-shift 1017f.

- 1,1-proton transfer 1108, 1139, 1157
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1002, 1005, 1086fF., 1101fF.
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— mechanisms 835, 981fF., 1006
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— nucleophilic 958, 984f., 993ft., 998ff., 1089
- Sn1 994
—Sx2  984f, 994, 1008, 1187
—Sni 985

_oxidation 1013, 1328, 1353

— sterically hindered 876ff.

— transesterification 1086

— unimolecular 1242f.

chemisorption 754fF., 766

chirality 433, 448, 939

chlorine 175, 184, 849ff., 853fT.
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chlorodecanes 126, 130
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CH;0H; 692
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chromium 771, 798ff., 805ff.
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Chudley-Elliott model 801ff.

circular dichroism (CD) 1085, 1142f., 1149ff.,
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— magnetic 245

classical mechanics 639
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clusters 689

—of metals 774
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CO 773, 7771

CO, 431,777,936, 1188

Co'*, Co?t, Co®t 1473, 1476

Co?™ 1140, 1152
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coalescence 623

cobalt 771, 810
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- By, (AdoCbl) 1473ff.
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1128
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1039f,, 1065, 1107, 1426, 1432fF.
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FMMH,) 1039f, 1064, 1113, 1350, 1354
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1157

758

771

— pyridoxal 5’ phosphate (PLP) 1139ff.,
1151f.
— quinone 1039, 1041, 1068
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complex 432, 444, 4511F.
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527fF., 554
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141911

492, 494,
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— dihydrogen 603ff., 640
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complex, Michaelis 1154, 1354f., 1399ft.,
1406, 1429, 1448f., 1463
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complex, thymine-acrylamide 496
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-Cr 615

—Fe 613,621, 627
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- PFe'=0, P = porphyrin 550
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—~Mo 606, 615, 617, 624f.
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—Ta 615,629
— tris-bipyridine 497, 538 [Ru(bpy);]**
529fF.
- W 606, 615, 617, 625
— W(CO);(PR3)2(H,) 618, R=Cy, iPr
609f., 621fF., 674ft.
— Zn'" porphyrin  523ff,, 528fF.
— Zn'" tetraphenylporphyrin  533f.
compression variable 1058ff.
comproportionation reaction 495
computer simulations 1171fF., 1193
condensed phase 597ff., 864, 8671t., 1241ff.
Condon field emission 653
configuration 72, 372, 858
— boat-shaped 15 (tropolon)
configuration interaction singles methodology
(cIs) 21
confined geometry 223ff.
conformation 228, 1371ff., 1394, 1447
— base-on, base-off 1474
— B-barrel 435f.
— in alkane radical cations, alkanes
119f,, 122, 128fF.
— bowl-shape 1462
—helical 1027fF, 1080fF., 1097, 1102, 1112,
1370f.
— wheel 1082
— helix-loop-helix 1080, 1086, 1089, 1096,
1378fL.
conformation, -sheet
1349, 1386, 1444

625

619
622f.

671f.

603fF.,

107,

1027, 1029, 1100,
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conformational
— changes 1361, 1367, 1378
— dependence 213
— during H transfer reactions 197ff., 203ft.
— E- and Z-isomers of vinyl ethers 575
conformational flexibity of glycopyranoside
units 231
conformers 1362f.
continuum theory 499, 539
copper 757,759, 764, 772f%., 707, 800, 812,
1017, 1028f.
corrin 1473, 1480
corner cutting 1209, 1215ff., 1485
corrphycene 245ff.
Coulomb cage 1511fF., 1519
Coulomb cage, intra- 1510ff.
Coulomb energy 163
Coulomb field 124f.
Coulomb interaction 445
coumarins 230ff., 448
CPMD  see Car-Parrinello molecular dynamics
Cram boxes 223
criss-cross mechanism 1123
cryogenic matrices
— chlorofluorocarbons  107f.
_CCLF 105, 1156, 129
- CCLLFCF,Cl 122
— electron acceptors
— chloroalkane 123ff.
- CO, 123ff.
—SF¢ 122
— zeolites 122f.
crystal structure
— of enzyme complex 1153
— orthorhombic 289
crystal structure, single 794
CRYSTAL 286f.
CsHSO, 732,749
Cu?t 1279
— phenoxyl radical
cubic force constants
Cumene 517f.
cyanoalkanes 962
3-cyanomethyl-4-methylthiazolium cation
9611t.
cyclic dimers

1278
470

204, 462, 466fF., 523fF.

cyclodextrin (CD) 223ft., 228ff.
— structure 224
1,3-cyclohexadiene 359, 519

cyclohexane 350, 354f., 370, 519
cyclohexene 518
2-cyclohexenone 1348ff.

N-cyclohexylformamide (CXF) 1397
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cyclopentene 689

cyclopentadiene 519

cyclopropane 876f., 882

cysteamine 1025f.

cysteine (Cys) 1023, 1027, 1086, 1145, 1159,
1161f.

cytochrome  1342f.

cytochrome ¢ 1372

cytochrome oxidase 528, 1499, 1516ft.

cytochrome P450 549f.

cytoplasma 1515

cytosine 525, 542, 548, 934

d

de Broglie 1256

— wavelength 765

Debye-length 727

Debye-Smoluchovski equation (DSE)
420f., 448fF., 1499, 1510f.

cis-decalin-dig  112fF.

decane 129

decarboxylation 1018f., 1048, 1085f., 1130,
1301, 1419, 1425fF.

decarboxylation, oxidative 1432

DeDp-ApAe systems 513, 524, 527, 531fF.

De-[H*]-Ae systems 528

deformation 932

degenerate four-wave mixing (DFWM) 5, 14

degree of freedom (DOF) 80f., 84, 88, 223f.,
275, 643, 837, 841, 864, 1008, 1079, 1213f,,
1232, 1245f.

dehydrohalogenation 576ff.

— alkoxide promoted 579

n-delocalization 566, 580

denaturing 1373, 1421

dendrimers 240

density functional theory (DFT) 8, 13, 41ff.,
205, 245, 262, 286f., 296, 360, 493fF., 571,
627, 689, 692, 696F., 704£., 758, 777, 930,
1174, 1291

density matrix 648, 661, 666f., 668

— evolution 1196

— theory 649ff.

density operator 648, 659, 666

deoxyadenosine 542, 1477

5’-deoxy-5'-adenosylcobalamin 1023

deoxyuridine 542, 1020f.

2’-deoxyuridine-5’-monophosphate, cyclic
(cCUMP) 1322

depolarization 259ff.

deprotonation 229, 496, 9491ft., 960, 965ft.,
1032, 1158, 1421, 1427

—energy 687

—rate 1422ff.

391,

designed catalyst 1085ff., 1100
desorption 782
— kinetics 773

— spectroscopy (TDS)
desorption, thermal 775
deuterium 764f., 767
Dewar-Chatt-Duncanson model 604

DFT see density functional theory

755, 776f., 780

DFWM  see degenerate four-wave mixing
DHAQ 365

diabatic

—curves 588

— electronically 314, 327, 330f.

— states  1173ff.

diamond structure 737
diarylformamidines 204

dibenzo-tetraaza|14]annulene (DTAA)
185f.

Dieckmann condensation 1130

dielectric boundary 1501

dielectric constant 232, 377, 511, 529, 723

— electronic 480

— inertial 480

dielectric continuum 480

— of the environment 486ff., 936

dielectric environment 505f.

dielectric relaxation 283

1,1-difluoroalkenes 573ff.

p-p-difluorostyrenes 575

diffusion 717, 787ff.

— barrier 764f.

- control 976f., 1014

— coefficients 720, 739, 745, 748f., 765, 790,
7951fT., 810, 1503

—equation 741

—energy 758,764,773

—long range 789, 817

— mechanism 770, 788, 801fT.

—path 792

— tracer 792

diffusion, anomolous 811

diffusion, self- 727, 793

dihydroanthracene (DHA) 513ff.

7.8-dihydrofolate 1322, 1398, 1439f., 1440

dihydrogen (H,) 615ff.

— bridging (1) 607, 609, 615fF., 623fF., 632,
640

— cis-interaction 612

— cleavage 608, 610ff.

— deuterated 639

— dynamic behavior 603ff., 633

—exchange 623ff., 627ff., 675

-pK, 612

— physisorbed 604
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dihydroxyacetone phosphate (DHAP)
967, 1088, 1101, 1109, 1118, 1157

diketopiperazines 1024f.

diiron cofactor 549

diiron metalloprotein 1087

dimethylamine 205

p-(dimethylamino)benzaldehyde (DABA) 1397

955,

8-dimethylamino-1-naphthol derivatives 992,
995f., 1004
N,N-dimethyl-1-aminopyrene (DMAP) 382

5,6-dimethylbenzimidazole 1474
dimethylbutane 517
1,3-dimethylcyclopentadiene 689
3,6-dimethylene-cyclohexa-1,4-diene 689
N-N’-di-(p-F-phenyl)amidine (DFFA) 194,
201
1,3-dimethyl-2-phenylbenzimidazoline
derivative 1061
3,5-dimethylpyrazole (DMP)
193ff.
3,4-dinitrobenzoic acid 523f., 529ff.
2,4-dinitrophenyl triester 984
dioxane 173, 208f., 237f., 992
dipeptides 1014
diphenylamine 888
3,5-diphenyl-4-bromopyrazole (DPBrP)
193fT.
3,5-diphenyl-4-pyrazole (DPP)
dipicolylamine ligands 545
dipole 266f., 527, 898, 1178
— moment 59, 63, 287, 1082
— relaxation 620, see relaxation
dipole-dipole interactions 462, 791
Dirac exchange interaction 644f.
direct methanol fuel cells (DMFCs)
7771.
discrete molten globule states
dispersed polaron 1181
dissolution 753
distance
—duu 630
— continuum  605f.
— donor-acceptor  366fT., 484, 493, 499, 548,
1198, 1225, 1230, 1326, 1332f.
— off-pathway 548
—in crystals 810
— equilibrium 277f., 289, 291
— N-N in porphyrins 245, 249ff., 255
— Om-H in zeolites 692
— O-H in water clusters in zeol
- 0-0 919f, 940, 1512
— shrinkage 231
—reduction 362ff.
—transfer 511, 754

172, 190f,,

190,

172,191, 193f.

709,

1373f.

696fT.

Index

distant residues 1452
— pattern  787f.
1,4-dithiothreitol 1020fF., 1025

di-tertbutyl-2-hydroxyphenoxyl radical 173

distortion 816

DMSO 386f., 399, 4071%., 431f., 542, 544,
950f., 1116

DNA 232, 240, 541, 752, 1374, 13771f.

— damage 1028

—repair 934

dividing surface 833, 843, 869, 905

docking motif  1375f.

docking program (DOT) 1377

DOIT program 908, 923, 927, 938

doublet separation (DS) 4ff., 15, 17, 25, 27

DPBrP crystal 171

drugs 236

— metabolism 1020

dyads 536, 1131, 1430

dyes 225, 228ff., 1509ft.

—aromatic 410

— Dansyl 234

—organic 378

e

Escherichia coli 553, 1023, 1161, 1398,
1425F., 1443f., 1450

echo attenuation 731

—spin- 790

Eckart barriers, one-dimensional

effect of excitation 1315

effective molarity 987ft., 1001ff., 1008

Ehrenfest’s theorem 358

Eigen cation see HoO4* ion

eigenfunction 61, 64, 639ff.

— nodes through C-C bonds 385

- symmetric (gerade) and anti-symmetric

(ungerade) linear combinations 642

Eigen’s scheme of H-transfer 165, 174

Eigen solvation core 454

Eigen-type mechanism 962

eigenstates 24, 89, 98, 359, 644f., 768f.

eigenvalues 61f., 768f., 802

eigenvectors 802, 1174

Eigen-Weller model 444, 451f.

elastic after-effect see Gorsky effect

elastic incoherent structure factor (EISF)

elbow plot 757

electrocatalysts 711

electrode 710fF., 771

electrolytes 709ft., 718, 732, 749, 771

electron

— lone-pairs

— m-systems

1293

806

110
110
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electron attachment 124

electron

— acceptor (Ae)

- bonding 480

— donor (De) 503, 507, 523

—relay 548, 552

— transfer (ET) 480, 503ff.
— stepwise 511

electron capture 887

electron diffraction 42f.

electron-energy loss spectroscopy 776

electron paramagnetic resonance (EPR)
spectroscopy 105, 107, 115ft., 124, 1271,
876, 883ff., 1030, 1384, 1477

— powder spectra  112ff.

— spin trapping 1017

— time resolved 265, 527

electron spin echo spectroscopy 265

electron-stimulated desorption ion angular
distribution 780

electron transfer 378, 1048ff., 1178

electronic dipole transitions 371

electronic polarization 1233

electronic states

— ground state 4, 19, 38, 48f., 100, 225ff.,

398fT., 417, 463, 922fT.

— of porphycenes 247ft., 253ff., 268

— excited state 4, 15, 38fT., 48f., 225fT., 369,

377fF, 396, 401, 420, 446, 544, 922fF.

503, 507, 523

— of porphycenes 253ff., 258ff., 268
— models 445ff.
— transitions  385fT., 399, 404fT., 4471f.

electronic switching 363

electroosmosis 725

electroosmotic drag 711, 726f.

electrostatic interaction 1395

electrostatic potential 1504

electrostatic stabilization 966, 997

emission decay 229

emission spectroscopy 225, 228, 230, 357,
425, 780, 1408

— time-resolved  534ff.

enamine 1000

energy

- binding 688

— deprotonation 687, 690

— electrical 709

energy hopping 224

energy of activation 156, 214, 394, 836, 866,

869, 1255

enol 237f., 1000

— ethers  1002fT.

enolate  953f., 957, 966, 970, 1000, 1004,
1110ff., 1134

enolization 1002ff.
Enterobacter cloacae
enthalpy 1316
entrance channel 757
entropic activation 1404
entropy 213, 428, 978, 987, 1007, 1079, 1316,
1382
— contribution in water, protein 234
enzymatic system 135, 835, 1296
enzyme 212f., 224,232, 523, 548ft., 598,
975, 1006, 1009, 1175, 1186f., 1196, 1209,
1393, 1473ff.
— acetohydroxyacid synthase 1430
— acetylcholinesterase 1456, 1460ff.
—aconitase 1107
— actinomycin synthetase IT (ACMSII)
1156
— acylaminoacid racemase 1140, 1145
— acyl-CoA dehydrogenase 1107, 1114
—acyl CoA desaturase 1255, 1329
— acylphosphatase 1456
— adenosine deaminase 1456
— S-adenosylhomocysteine hydrolase 1062
— alanine racemase 1113, 1139ff., 1166
— alcohol dehydrogenase (ADH) 135, 212ff.,
1037, 1069, 1209f., 12171f., 1230fF., 1247f.,
1251, 1255, 1291, 1304f., 1325f,, 1334,
1370, 1384f.
—horse liver (HLADH) 1218ff., 1265ft., 1341
— thermophile (ht-ADH)  1266ff.
— yeast (YADH) 1244f., 1264ff, 1341
— amino acid racemases 1107, 1140, 1151
— amino acid transaminases 1107
— amino dehydrogenase 1231f.
— d-L-(a-aminodipoyl)-L-cysteinyl-D-valine
(ACV) 1140, 1156
— aspartate racemase 1140, 1145, 1159
— bovine serum amine oxidase (BSAO)
1262fF,, 1273fF, 1329, 1341
— carbohydrate epimerases 1165
— carbonic anhydrase 597, 1334
—II 936ff.
—III, human 1188ff.
— carboxypeptidase A 1456
— catalytic efficiency 1458
— catalytic power 1045, 1071fF., 1312f., 1341
— chymotrypsin 1456, 1460ft.
— citrate synthase 1107
— creatinase 1456
— diaminopimelate epimerase (DAP)
1145, 1159, 1162
— dihydrofolate reductase (DHFR) 528, 868,
1244, 1255, 1322, 1329f., 1334, 1398, 1403,
1405, 1439fF.

1461

1140,

1140,



— diol dehydratase 1475, 1478ff.

— dopamine f-monooxygenase (DfM) 1251,
12791.

— dTDP-L-thamnose synthase 1140, 1165

—enolase 1107ff., 1131fF.

— enoyl-CoA hydratase (ECH) 1109, 1116f.,
11271, 1134

— ethanolamine ammonia lyase 1475, 1478f.

— fumarase 1107
— galactose oxidase 549, 1329
— p-galactosidase 1456, 1464
— o-glucoronidase 1456
— glucose dehydrogenase 1070
— glucose 6-phosphate isomerase 967, 1107
— glucose oxidase 1270ff.
— glutamate dehydrogenase 1297f., 1303
— glutamate mutase 1474fF., 1487
— glutamate racemase 1140, 1145, 1159ft.
— glutathione transferase (GSTM1) 1383
— glycerol-3-phosphate dehydrogenase
(G3PDH) 1403fF.
— glycosidases 993
— haloalkane dehalogenase
— hydrogenase 679
— hydrolases  1455ff.
— classification  1455f.
— inorganic pyrophsophatase 1456
— 3-isopropylmalate dehydrogenase 1217
— o-ketoacid decarboxylase 1048, 1432
— keto-L-gulonate 6-phosphate decarboxylase
969
— ketosteroid enolase 956
— ketosteroid isomerase (KSI)
11251, 1134
— kinetic control
— Lac-permease 1518
— B-lactamase 1456, 1461
— lactate dehydrogenase (LDH)
1223fF., 1394fF,, 1405
— leucyl aminopeptidase 1456
— leukocyte elastase 1460, 1462
— lipoxygenase 492, 498f., 549, 1198, 1231,
1251
— soybean (SLO)
1276fF,, 1329fF, 1334, 1345
— lysine 5,6 aminomutase 1474f.
— lysozyme 988, 993, 998, 1179
— malate dehydrogenase
— cytoplasmatic 1403
— mitochondrial 1403
— malate synthase 1367
— mandelate dehydrogenase 1113
— mandelate racemase 956, 1004, 1108ft.,
1116, 1131fF, 1140, 1145, 1152fF.

1456, 1464

956, 1109f.,

1223fF.

1062, 1209,

— methylene glutarate mutase
— methylmalonyl-CoA epimerase (MMCE)

— methylmalonyl-CoA mutase

— prostaglandin H synthase
— protein-tyrosine-phosphatase
— purine nucleoside phosphorylase
— pyruvate decarboxylase 1419ff.

— pyruvate oxidase

1244f,, 1255, 1263, 1271,

— sarcosine dehydrogenase

— serine proteases

Index

— mannose 6-phosphate isomerase 967
— methane monooxygenase
— methanol dehydrogenase
— methylamine dehydrogenase

1278, 1329
1070

1251, 1255,
1329, 1334

1475

1140, 1152, 1156f.
1329, 1474,
1488f.

— methylmalonyl-CoA racemase 1145
— microperoxidases 549
— mitogen activated protein kinases (MAPKs)

1375f.

— kinase (MKK1) 1383

— monoamine oxidase B 1275f., 1329, 1352
— monooxygenases
— morphinone reductase (MR)
— nitric oxide synthase 528

— pancreatic ribonuclease
— papain 1456, 14611F.

— pentaerythritol tetranitrate (PETN) reductase

1080
1343, 13471t

1456

1343, 1347fF, 1349

— pepsin 1456
— peptidylglycine-a-hydroxylating

monooxygenase (PHM)
1255, 1279f, 1322, 1329

1244, 1251,

— phenylalanine racemase 1140, 1154f.
— proline oxidase 1157
— proline racemase

1109, 1112, 1139, 1145,
11574, 1302

1016

1456, 1461fF.
1233

— multienzyme complex 1425
1419, 1425f,, 1432fF.
—holo 1426

— D-ribulose 5-phosphate 3-epimerase 1140,

1145, 1157

— ribonuclease 985ff., 1458, 1463f.
— ribonucleotide reductase 549, 553, 1028,

1475, 1478
— benzylsuccinate synthase 1020, 1022
—class T (RNR1) 1016, 1024
—class II (RNR1) 1023
— class III (RNR), pyruvate formate lyase
1020, 1022

— ribunucleoside triphosphate reductase

1487

1255, 1329
— heterotetrameric (TSOX) 1343, 1348,
1350f.

1452, 1459, 1463
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— serine racemase
— serum albumens

1140, 1152

1006

— succinate dehydrogenase 1107

— sugar epimerases 1157f., 1165

— superoxide dismutase 1504

— thermolysin 1456

— thymidylate synthase 1322, 1329f.

— transhydrogenase 1518

— transketolase  1424ff.

— trimethylamine dehydrogenase (TMADH)
1255, 1329, 1343, 1348, 1350fF.

— triosephosphate-isomerase (TIM) 956, 967,
1080, 1101, 1107, 1115fF, 1134, 1291,
1334

— tyrosyltRNA synthetase 1114

— UDP-N-acetylglucosamine-2-epimerase
(UDP-GIcNAc) 1140, 1163

— UDP-galactose-4-epimerase 1140, 1157,
1406

— vicinal oxygen chelate (VOC) superfamily
1152

— xylose isomerase 868

enzyme catalysts 34, 53, 860, 949ft., 955ff.,

970, 988, 1079fT., 1195, 1316, 1341fF., 1428,
1439fT.

enzyme motion 14471t

enzyme-substrate complex 3, 28, 987,

11144F., 1242f., 1265, 1352fF., 1393ft., 1439

enzyme reactions 137, 498ft., 834f., 1110,

1139fF, 1172, 1241fF, 1311fF,, 1440

—mechanism 1045fF., 1052ff., 1351, 1421,

1426ft., 1456ft., 1475ff.
— double displacement
—merge 1054
— ping-pong 1271, 1458
- single displacement 1457

equations of motion 910

equilibrium constants 378, 388, 964, 1056f.

—pK. 565, 949fF, 957fF, 967, 977, 981, 1002,
1085fF,, 1090fF,, 1101, 1107£F,, 1127£., 1190,
1194, 1352fF., 1440

equilibrium overshoot 1142f., 1159, 1162ff.

equilibrium perturbation 1146ff.

— washout 1148f., 1160

ESI (electron spray ionization)

1387

ESIPT see excited-state intramolecular

proton-transfer

esters 976, 1086, 1089fF., 10971F.

—acetate 980

— cationic 963

ethanol 235, 385, 427, 519, 983, 1217fF,,

1305
ethanolic sodium ethoxide 573ff.

1457, 1462ff.

1369, 1378,

ethyl acetate  954f.

ethylbenzene 516ff.

ethylene glycol 1024

ethylene oxide 729f.

Euclidian action 904

eukaryotic cells 1515

Evans window 462

Evans-Polanyi relation 318, 510, 515, 517,
519, 588

excimer/exciplex formation 224

exit channel 757

excitation-emission cycle scenarios 387

excited-state intramolecular proton-transfer
(ESIPT) 225, 228, 349fF., 357fF, 362, 366fF.,
372f.

— multidimensional model

Eyring equation  676ff.

Eyring’s transition state theory 140, 217,
1245

f

face centered cubic center (fcc)
810
facile intramolecular site exchange 623
fatty acids 1475
— hydroperoxides 1276
— polyunsaturated fatty acids
1028
— arachidonate 1015
— linoleate, linolenate 1015
— linoleic acid 498, 1276f., 1328f.
FDMR  see fluorescence detected magnetic
resonance
Fe?t 1140, 1152, 1381
Fe3t-OH 1276, 1328
Feit and Fleck approximate propagator
FEL see free electron laser
FELIX (free electron laser for infrared
experiments) 56ft., 66ft., 75
femtochemistry 223fF.
femtosecond studies 230ff., 471
Fe—N bonds 493
Fe(I11)-OH cofactor/Fe(I1I) center
fermentative pathways 1475
Fermi resonance 64f., 460, 462f., 469
Fermi symmetrization rules 639, 678
ferricinium ion 1049
ferricyanide 1049ff.
ferrierite (FER) 704
Feynman’s path integral formulation 1184
fibrin 1382
fibrinogen 1382
Fick’s diffusion coefficient
Fick’s first law 762

363ft.

755, 797F.,

1014, 1025,

1212

498

793



Fick’s second law 741, 793, 796

field emission fluctuation method 763

flash spectroscopy 443

fluctuation dissipation theorem 1210

fluctuations 791, 803, 1333, 1342, 1447

— of the environment 1177ff.

fluorescein  1509fF.

fluorene 516, 518

fluoroethanols 591

fluorescence 226f., 239, 258f., 378, 383, 408,
434fF,, 449, 523fF,, 534

—decay 256, 262, 391, 935

— detected magnetic resonance (FDMR)

— detection 266

— dip IR spectra (FDIRS)

— enhancement 224f.

— excitation spectroscopy 14ff., 253ft., 259,

924

_lifetime 230, 236, 259, 264, 389ff,, 431

— polarization 259

— quantum yields 392

— spectroscopy  256f., 350, 387f., 397, 400

— time resolved 1411

— titration  387ff., 422

fluorine bond 426

flux 870

— correlation function formalism 1212

— equilibrium one-way 833, 862

— net reactive 833

fluxional behavior 606, 610, 631

fly and perch propagation 1501

Fokker-Planck theory 86

folding 1363

— unfolding 1363, 1372
— foldons 1373

formaldehyde 519

formamide 386

—dimer 921

formamidine dimer 921

formamidine-formamide dimer 921

formic acid

—dimer 897ff., 913, 918fT.

— formic acid derivatives 983

— formic acid-formamidine dimer

Forster acidities 421

Forster calculation 422

Forster cycle 378f., 383ft., 389ff., 397f., 405f.,
410

— energy gaps (FEG)

Forster equation 417

Fourier transforms/transformation 355, 359,
370, 464, 467£., 471, 793f.

fractal network 810

fractional negative charge 965

107

20, 41

921

379, 383f., 406

Index

Franck-Condon 527, 907
Franck-Condon factors 461, 473f., 481, 1179
Franck-Condon overlap 485, 1332, 1345f.
Franck-Condon region 349, 360, 363, 366f.,
372
free electron laser (FEL) 56f., 66, 69, 75
free energy 310ff., 328, 949ff., 1072f., 1110,
1114, 1149, 1175, 1343fF, 1365, 1372, 1398
_ activation 303, 310ff, 329, 339, 394, 512f.,
1054, 1190
—bare 310f, 315
— contour plot 311
— correlation  393ff., 510f.
— equilibrium 1008
— excited state  383f.
— ground state 303, 307, 383
— perturbation (FEP) 1175, 1181f., 1185f.,
1195
— perturbation-umbrella sampling 1176,
1185f.
— relation (FER) 313, 3156, 320fF,, 332, 335,
597, 1187, 1193
—models 584ff., 590ff.
— relation, linear (LFER)
1171fF, 1185f, 1199
— reaction 303, 307, 342, 496, 503, 1054,
1186
—relaxed 383ff.
— surface
— ET diabatic  481fT.
— reactant and product
_total 310, 394
Frenkel defects
freon 891
— mixture 185, 633
FTIR see infrared spectroscopy
fuel cells 709ff., 732, 752, 771
fullerene (Cqo) 5441t
FWHM (full-width half-maximum)

583ff., 594,

486f., 510

804

632

g

gallium 761

Gamow model 653

gas phase 383, 594, 679, 835

— clusters  431f., 446

— ionization 115

—reactions 834, 843, 863f., 870
— bimolecular 843ff.
— unimolecular 857ff.

— studies 580

gas phase spectroscopy 35, 41, 45, 53ft.,
61fF., 256, 431f.

gas phase ionization 115

gas voltaic battery 710

1539



1540

Index

Gaussian model 810

Gaussian cross correlation 357

Gaussian98 program package 360

geminate recombination 445, 448f.

generalized gradient approximations (GGA)
758

Gerlt-Gassman/Cleland-Kreevoy proposal
11144t 1126

giant planets 740

glass transition 188

glasses 256fT., 265f.

— organic 887ff.

—sol-gel 235, 240

D-glucanpyranose 224

glucosamines 1018f.

a-glucosyl fluoride 983

glutamate (Glu) 1102, 1117ff., 1127ff., 1131,
1145, 1156, 1161, 1179, 1423f,, 1430f,
1474fF,, 1519

glutamine (Gln) 1092, 1354f., 1397

glutathione (GSH) 1014, 1028

glyceraldehyde 3-phosphate (G3P)
1102, 1109, 1118

glycine (Gly) 1017ff., 1026f., 1029f., 1349

glycolytic pathway 1107

glycosides  993f.

glyoxylate 1367

germanium 757, 761

gold 757, 772f.

Golden Rule calculations 931

Gorsky effect 7891, 795, 798ff., 802

gramacidin S 1154

green solvent 419

GROMACS program 1511

Grote-Hynes theory 313

Grotthus-type hopping proton 452f.

Grotthuss mechanism 399, 418f., 443f., 454,
717, 1192, 1503

ground state destabilization 1316

group theory 639

Grove 710

guanine 525, 541f., 548, 932ff.

guanidinium chloride (GdmCl)

guanidinium group 998

guest-host 2241, 230, 236, 240

Guoy-Chapman theory 723

Guoy-Chapman-Stern theory 1504f.

1088,

1372f.

h

hafnium 800, 805fF.

Hagen-Poisseuille 726

Hamiltonian 12f., 45, 59f,, 81f., 84, 87ff.,
489, 645fF., 657fF., 670, 813, 904fF., 1173,
1176fF, 1210fF, 1231, 1234

— model, 2D 275ff.

— pure spin 644

— Zwanzig 1210

Hammes-Schiffer and coworkers’ model
Hammett

— equation 401fF.

- plot 568

—value 1095

Hammond see Bema Hapothle
Hammond postulate 318, 590, 1054, 1269
Hangman porphyrin models 550
harmonic approximation 834, 844, 1287
harmonic frequency 854
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Hartree-Fock theory 689, 1481
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hole refilling 763
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host 226, 230, 239
Hove correlation function 793
Hoz, Yang and Wolfe (HYW)
HPLC 1369, 1378, 1381
Hiickel aromaticity 184
human genome 1013
humidification 711
Hund 641f.
Huppert-Agmon model 428
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hydration 231ff., 655ff., 723fT.
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hydride 771, 804f.
— dynamic behavior 603ff.
—transfer 136, 835, 1393ff., 1450
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— mechanism 1050, 1069f.
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—rate 1445
hydrocarbons 685, 704ft., 771
—ligands 516ff.
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227
hydrogen
— dissociation 753, 775
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— spontaneous 761
— freezing point 755
— quantum delocalization 770
hydrogen atom abstraction 512ff., 522, 553,
887fF., 1023, 1322, 1351
hydrogen atom transfer (HAT) 136, 223f,,
503ft., 509ff., 555, 843, 1013ft., 1473ff.
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— mechanism 504fT.
- synchronous  505f., 513, 522
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— formation 775, 960f., 975, 981, 1007
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hydrogen bonding 4591f., 717, 730, 997
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hydrogen-bonding wire 423
hydrogen bromide 849ff.
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hydrogen diffusion 754
hydrogen halides 454
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881ff.
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— low-temperature hopping 821ff.
hydrogen migration 753
hydrogen subway 84
hydrogen motion 7871f., 807, 875
— quantum 812
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— dynamics
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—rates 1361ff., 1371
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- HHH 159ff., 210f.
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— photoinduced 460, 523f.
— probability 1262
- single 136ff.
—reactions 833
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hydrogenolysis 771
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— interaction 239
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711
hydroxide 961f., 964, 967, 1188ff.
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3-hydroxybutyryl CoA 1109
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interconversion 258, 266, 1088, 1162, 1223,
1365

— cis-trans

820

19, 26, 45f,,

260, 263, 267
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lysine (Lys) 1006, 1083, 1085, 1092, 1099,
1120, 1133, 1143, 1154, 1188, 1474f,, 1519

805ft.
805

764

852f.

756

761,

975

m

magic-angle

- configuration 354
— emission decay 227



magnesium 810

—in enzymes 969

maleamic acids 988

mammalian brain tissue 1152

malonaldehyde (MA) 3ff., 14, 369
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3-methylindene 689
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689
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molecular orbital (MO) 583, 594f., 757, 1172

— computations 16, 20, 22f., 590ff.

— highest occupied (HOMO) 107, 513
— of 2-naphtholate 420

— lowest unoccupied (LUMO)
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p-nitrophenyl esters 987
NMR lineshapes 655ft., 677, 1293
NMR, natural abundance techniques
NMR pulse sequence 174
NMR relaxation 188
NMR relaxometry 923, 939
NMR spectroscopy 15, 38, 136, 142f., 187,
197, 201fF,, 238, 248fF.,, 265, 534, 610f,
615fF, 629f, 639fF., 666f., 787, 791, 927
1080, 1084, 1098, 1364, 1375, 1451
_BC 615, 628, 1300, 1406, 1421
— CLEANEX (clean chemical exchange)
— phase modulated (CLEANEX-PM)
1386
— coupling constant 619, 662, 671
— downfield shift 693
—1H 671, 700ff, 951, 1092, 1115, 1428f.
— pulsed field gradient (PFG) 716, 719ff.,
731,792, 798

380f.

1044, 1404

1248

1366
1366f,,

Index

—2H 623, 671fF, 677
— HSQC (heteronuclear single quantum
coherence) 1366, 1374
— FHSQC (2D-fast) 1266f.
~liquid 615, 628, 251, 640, 646, 671
— NOE (heteronuclear Overhauser effects)
1365, 1427, 1448
-"70-PFG 716
-31p 628
- PFG 7191
- solid state  251f., 604f., 621fF., 627, 671ff.
—TROSY 1367, 1386
NMR studies 283, 630ff.
- 5N CPMAS NMR  251f.
— magnetic field-cycling 283
m/p-NO,C¢H4CH=CF, 575
nonadiabatic coupling 483ff.
nonaqueous solution 428ff.
non-enzymic systems 1037
nonlinear vibrational spectroscopy 463
nonxollinearly phase matched optical
parametric amplifiers (NOPAs) 352f.
norbornene 547
NovoTim 1.2.4 1088
nuclear motion  349ff.
nuclear spin 140
nucleoside
— diphosphates 553
nucleoside, deoxy- 553
nucleoside, pyrene-modified 542

[
octane 126ff.
2,3,6,7,11,12,17,18-octaethylcorrphycene 247
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2,3,6,7,11,12,16,17-octaethylhemiporphyrene 247

2,3,6,7,11,12,16,17-octaethylporphyrene 247

olefin coordination 604

oligosaccharides 224

one-frequency models

optical density 532

optical spectroscopy 38, 389, 927, 1147,
1219, 1407

optical trigger

— ultrafast  445ff.

— trigger pulse 443

optimized curvature tunneling (OCT) 842f.

optimized multidimensional tunneling (OMT)
856f.

Orange 11

organelles 1499

organic ethers 614

organic solution 528ff.

organic solvent 399

organic solvent, aprotic 542

1287, 1291

239f.
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Index

organometallic chemistry 640

orthoesters 982

ortho hydrogen 656

oscillator 461fT., 4691ff., 642

oscillator, harmonic 81f., 84, 87f., 1211,
1258

— approximation 254, 258

— approximation, quantum mechanical

—undamped 491

oscillator, one-dimensional symmetric double
138f.

overlayer-underlayer transitions 762

oxalamidines 155, 172, 177, 197fF.

— OA5  200f.

— OA6  200f.

- OA7 198f., 200f.

oxidative damage 541

oxidative cleavage 1322

oxidative stress 1014, 1020

oxidic support materials 771

oxo-acids 727, 732

oxolacetate  1085f.

oxygen

— carboxylic 1179, 1214

— glycosidic 1179

654ft.

p

palladium 753, 755, 759, 762, 771ft., 776f.,
779f., 787, 796fL., 801, 810fF.

- film 796

PAM 1140

(PAMA*+H;PO, )nH;PO, 727f.

para-hydrogen 655ff., 665, 669

para-hydrogen induced polarization (PHIP)
640, 657fF., 662ff., 668f., 679

—~1H PHIP 662fF.

- BCPHIP NMR  664f.

— lineshapes  665ff.

para hydrogen and synthesis allow dramatically

enhanced nuclear alignment (PASADENA)
656ft., 662, 6671t.
partition functions 140, 834, 844, 914f.
partition functions, reactant 836f.
path integral quantum TST (PI-QTST)
pathological processes 1013
Pauli exclusion principle 640, 670
Pauli matrices 660
Pauli repulsion 757
P branch 7, 14
PDLD/S-LRA approach 1189
PEF see potential energy function
penicillin 1156
1,3-pentadiene 858
pentafluorobenzene (PFB)

869

565fF., 576, 580

— tritiated 565

2,3,4,5,6-pentafluorobenzyl alcohol

pentane 129

pepsin 1367

peptide 435, 1013, 1017, 1027f., 1079fF.,
1134, 1322, 1363

— backbone 1081, 1361ff., 1370, 1446fT.

— EF hand 1380

- scaffolds  1079f., 1085, 1095fT., 1345

peptide, f-amyloid-(f-AP) 1029f.

peptide, unstructured 1361

Perdew-Burke-Ernzerhofer (PBE)

Perdew-Wang91 (PW91) 697f.

perfluorocarbons

— as cryogenic matrix 107

perfluorohexanesulfonyl-2-naphthol (6pFSN2)
425

permanganate, tetrabutylammonium
(BuyNMnO,) 514,

permeation methods

permutation operator

peroxynitrite 1020

perturbation treatment 1174

PES see potential energy surface

pH 975, 990f., 999, 1062, 1087, 1090fF.,
1101f., 1128, 1150, 13611f., 1371f., 1400

— dependence 496, 538ft., 1352, 1362, 1423

- of a solution 397

—jump 378, 419, 445

phase diagram

— H-on-Ru(0001)

—ofice 737f.

— solid-solution 787

phase transition, 2D-3D 754

phenols 446, 519fF., 548

— fluorinated 426

— oxidation potential 520fF.

— oxidation rate constants 522

phenolate 981

phenol-ammonia clusters 410

phenylalanine (Phe) 1026, 1154f., 1218ft.,
1376, 1435, 1444

1-phenylcycloproanolate 1000

phenylethylbromide 1305

9-phenylfluorene 419, 570, 572, 580

— deuterated 572

— tritiated [9-PhF1-9-t] 565fF.

phenyl glycidyl ether 426

phonon-vibron coupling 764

phosphate 1001

— monoesters 995

phosphatidyl choline 1504, 1508f.

phosphatidyl inositol 1504

phosphatidyl inositol 4,5-diphosphate

1219

697f.

795f.
645fF.

760
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phosphatidyl serine 1508f., 1515

phosphatidylic acid  1508f.

phosphazene 169

2-phosphoglycerate 956, 1109, 1131ff.

phosphoglycolohydroxamate 1123

phospholipid 1501ff.

— bilayer (membrane) 1503

— black lipid membrane 1514

— head group 1502, 1504

phosphonic acid 714, 720, 729ft., 732

4’-phosphopantethein (PAN) 1155

phosphorane dianion 986

phosphorescence enhancement 224

phosphoric acid  711f,, 714, 719fF., 732

phosphoric acid fuel cells (PACFs) 709ff.

phosphorolysis 1223

photoacidity 379ff., 389ff., 410

— determination 387

— effects of substituents

— solvent assisted 377fF.
— 1L, 'L, paradigm 404ff.

- solvent effects  398ff.

photoacids  3771f., 383ff., 389ff., 3971f., 410,
4171f., 422fF., 433fT., 445fT., 1502

— biological 436

— in the gas phase 431

— pK, values 401f,, 408, 419, 421fF., 445

— reactivity 393

photoacids, cationic 398

photoacids, neutral 398

photoacids, super 417, 422ff., 426fT.

photoactivation 1370

photobases  377fF., 383ff, 390ff, 411, 429

photochemistry  224ff.

photochemistry, radical organic 507

photocleavage 224

photodeoxygenation 424

photodetachment

— of electrons  91ff.

photodissociation 427ff., 782

—infrared (IR-PD) 55ff., 61fF., 65ft., 75, 91,

100

— ion cyclotron resonance (ICR) 106

— rate, protolytic 434

photodynamics 228

photoexcitation 57, 225, 266, 432, 435, 496

photohydrolysis 426

photoinitiation 509

photoisomerization 224f.

photolysis 876, 882

photolysis, laser flash 1016

photon echo techniques 460

photons  55f.

— absorption 387

400ft.

Index

— emission 387

photophysics  224ft., 436

photosynthetic systems 245, 418

— bacterial 552

photosynthesis 1499

Photosystem II 538

phototherapy 236, 245

photovoltaic systems 245

phthalocyanine 169, 176

physisorption  753ff.

pigments of life 245

platinum 710ff., 763f., 771ff., 776f%., 7791,
800

Platt’s notation 385

PMP 194

Poisson-Boltzmann equation 723, 1505

Polanyi see Bema Hapothle, Evans-Polanyi

polar headgroup 229

polarity 232

polarity, solvent 325, 529

polarity reversal catalysis (PRC) 1021

polyacrylamide hydrogel 235

polybenzimidazole (PBI) 713, 727ff.

polymer electrolyte membrane or proton
exchange membrane fuel cells (PEM)
709fF, 725, 731f.

polymeric fibrils 1378

polymers 240, 256, 685, 713, 727, 749

— films/sheets  256fT., 262ff.

polymers, hydrated acidic  723ff.

polymethylmethacrylate 267

polypeptide chains 523

polyphosphate 728

polystyrene 187

polyvinyl butyral

population dynamics

porphine 928f.

porphycenes 171, 185f., 193ff., 245ft., 896,
929f., 842

— crystalline  252f., 255, 265

— nonsymmetric 256

porphyrinoids 267

porphyrins 135, 155, 169f., 184f., 193ft.,
206, 245fF., 266, 523fF, 529fF., 896, 913,
1293

— analogs of p.  174ff.

— constitutional isomers (reshuffled) 245f.

— hydroporphyrins  184ff.

— inverted (N-confused) 245

— metal complexes 245f., 528ff.

— symmetric 174ff.

— unsymmetrically substituted 181fF.

porphyrins, free base 547

positive hole density 105, 107, 109

256, 258, 263f.
854F., 390f.
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positive hole transfer 125

potassium acetate 395

potassium bicarbonate

potassium bromide 743

potassium formate 395

potential energy 760

potential energy curves

— enthalpy changes 591

potential energy diagram 753, 856

potential energy function (PEF) 3ff., 15f., 24,
180, 233, 1174

— double-well 4, 27, 40, 54, 79, 138, 143ff.,

174, 275, 812

— inter-well transition 282
- intra-well transition 282

— single-well ~ 53f.

potential energy surface (PES) 3,5, 8ff., 14,
21, 23, 27£., 36, 391f., 58, 61f., 68, 75, 79ff.,
87, 90fF., 223, 358, 350, 365, 372, 461, 583,
5891f., 694, 835, 849, 870, 880, 885, 901ft.,
910f., 961, 1174fF., 1190fF, 1227, 1245

- LEPS 1293

- multidimensional 843

- SPES 854

— topology  366ft.

- two-dimensional 273ff., 280ff., 291fT.

potential energy well 756fF.

potential function see potential energy
function

potential of mean force (PMF) 863, 863

potential surface see potential energy surface

power law potential 676

PQR rotational envelopes  6f.

praseodymium 810

primary metabolic steps 548

probability density 88, 768

probability distribution function, phase-space
833

probability flux correlation function 490ff.

proline 1157ff.

propane 882

propanol 430

propene 689

propinquity catalysis
effect

Propionibacterium shermanii

propionyl-CoA 1156

N-propylisonicotinamidine 533f.

protein 232, 236, 240, 435, 490, 523, 598,
733, 1013fF, 1028, 1171fF, 1195fF,, 1343,
13611T.

—design  1080ff., 1100

— dynamics 1209ff., 1313f., 1333, 1356,

1371fF, 1382fF,, 1406, 1439fF.

238

see Bruice’s proximity

1156

— environment 1261

protein, flavo 1275, 1341ff.

protein, globular 1518

protein, green fluorescent (GFP) 435f., 455
— human serum albumin (HSA) 236ff.
—interactions 1374ft., 1379ff., 1452

— interactions, interloop 1446f.
protein-ligand recognition 236

— mobility 1361, 1382, 1385

— Monellin 234

protein, native 1363

protein, photosensor 443

— Sublitsin Carlsberg (SC) 234

— structure 1112, 1373, 1443ff.

— tertiary 549
— water interface
proteolysis 1367
proteome 1013
protic solvent 448
protodetriation rate  565fF.
proton
— abstraction 1108f., 1118fT., 1351, 1455,

1459fF.
— acceptor (Ap) 377, 444,503, 507, 527, 1052
— donation 1455
—donor (Dp) 503, 507, 527
—flux 1507
proton affinity 689, 697ft., 704, 1110
proton, bridging 273, 278, 1458, 1462
— energy diagram for neutral alkyl radicals
109
proton-collecting antenna 1501, 1516ff.
proton-conducting channel 1519
proton conduction 709fF., 715ft., 728, 731f.
— confinement and interfacial effects 723
— mechanism 718
proton-coupled electron transfer (PCET)

4791t., 483ff., 503ft., 526ff., 552, 1015, 1017
— across interfaces  523ff.

—asynchronous  505f, 510f., 513, 519, 522
— bidirectional 508, 537ff., 549, 553

— bimolecular 531ff.

— concerted 503fF.

—in protein 498f.

— temperature dependence 499, 537

— in solution 492ff.

— non-specific 3-point 538

- redox state 508, 523, 525, 537

— site differentiated 523ff.

- solvent dependence 511

— study methods 509ff., 514

— temperature dependence 512

— theoretical formulation 480ff.
— dynamical effects 485
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—types 507, 512, 523, 537f,, 541, 543, 549fF.

- non-specific 3-point  538ff.

— site-specified 3-point 543ff.

— symmetric see H bond

— polarized see H bond
— unidirectional 508, 512ff., 553
— unimolecular 533
proton, defect 718
proton diffusion 737ff., 953, 960
— at high pressure 740

— spectral analysis  745ft.
proton-dissociation 388, 392, 395, 398ft., 404,

1502f.

— lifetimes 400

proton donor 377, 444

proton donor-acceptor 714, 932, 960
— motion 483, 492, 498

proton dynamics 273ff.

proton, free 110

proton, geminate 377, 389

proton jump 700fF., 739f., 749, 1004
proton mobility 724, 727

proton polarizability 1503ff.
proton-proton coupling/correlation 895ft.,

908fF.,, 918fE.,, 927, 941
proton pump 771, 1499
proton recombination  388ff., 448f.
proton repellent 1501
proton solvents
— covalently bound 728
proton sponge 245
proton transfer 105fF., 112fF.) 122, 136,

213fF, 223fF, 236, 370, 424, 481, 686fF.,

1048, 1114, 1171ff., 1230, 1455, 1499
—asymmetric 110, 123ff.

— proton-donor site selectivity ~124f.

— proton-acceptor site selectivity 125f.
—at carbon 958ff., 965ff., 11071T.

— bimolecular 443ff.

— by low-frequency mode excitation 279

— carbon acid to methoxide 565ff.

— concerted 418, 895fT., 910, 940fT.

— conduits  932fF.

— coordinate 274, 279, 283

— exited state (ESPT) 420fF., 4271f., 433fF.,
443f.

—in a box 435ff.

— intramolecular (ESIPT)
— geometry 1505f.
—invivo 433
— intramolecular 926ff.
— mechanism 1069
— methanol to carbanion 573
— methoxide promoted 576

443f.

Index

— multiple 136, 370f,, 895fF., 908ff., 919fF.,
932f., 9391T.
— photoinduced 226, 430
—rate 398
— rate constant 229, 394, 909, 918, 932
—reaction 228, 377f., 1185ff., 1428ff., 1499
— activation energy 394
— stepwise 418, 511, 895fF,, 910, 921, 928,
941
— symmetric 110, 115ff.
— proton-acceptor site selectivity 120f.
— proton-donor site selectivity 119f.
— thermoneutral 960ff.
— theoretical aspects in polar environment
303fT.
— theoretical simulations 583ff., 1171ff.
—to and from carbon 949ff., 960, 970, 1000
— ultrafast 3491, 424, 453
proton translocation (PTR) 1171, 1193, 1199
proton transport, long range 714ff., 732
Pseudomonas putida 1151
Pseudomonas getrolens 1151
pseudorotation 986
pulse radiolysis 1014, 1018, 1025
pump-control scheme 91
pump-dump scheme 83, 90ff.
pump-probe experiments 352, 360f., 4471f.,
459, 463f., 466ft., 1407
purine 1439
purpurin  528ff.
pyranine see 8-hydroxypyrene-1,3,6-
trisulfonate
pyrazoles 135, 189ff., 721
pyrenols 445
pyridine (py) 545, 593, 689, 984
— substituted 1285
pyridinium 1062
pyridone group 434
2-pyridone-2-hydroxypyridine dimer
pyrimidine
— biosynthesis
— nucleobases 542
pyrrole rings 245, 267
pyruvate 955, 1223ft., 1367, 1395ft., 1407f.
PZD2 1087, 1101

924f.

1439

q

Q bands 245, 261f., 528

Q branch 14f.

- spikes 7,19

Q frequencies 312
quadrupolar Pake pattern 672
quantum average 317, 324f.

quantum classical path (QCP) 1184f., 1196f.
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Index

quantum coherent vibrational dynamics 459

quantum correction factor 840

quantum dynamics 1209

quantum Kramers model 1209ff., 1231ff.,
1342

quantum Kramers flux autocorrelation 1213

quantum mechanical activation barrier 1184

quantum mechanical exchange coupling
(QEC) 619f, 629

quantum mechanical integrated reaction
probability 148

quantum mechanical rotor, one-dimensional
free 652

quantum mechanical studies 135, 143, 175,
217

quantum mechanics (QM) 6391t 665,
1171fF, 1193, 1228, 1233, 1291, 1316, 1334,
1342, 1349, 1440, 1480

— cumylperoxide 521f.

- cyclohexydienyl 10
— cyclopropyl  883f.

25

— cysteinyl 1016, 1023f.

— deoxyuridin-1-yl 1020

- 2,3-dimethyloxiranyl 885

— N+(6,6-diphenyl-5-hexenyl)acetamidyl

1018
— dioxolanyl 886

- 3,5-di-tert-butylneophyl  207ff.

— free 867ff.
— 2-hydroxyphenoxyl

208f.

— 3,6-di-tert-butyl-2-hydroxyphenoxyl ~208f.
— hydroxyl 1013, 1052

—iodine 512

— isobutyl 883

— methyl 887ff.

— 1-methylcyclopropyl

883f.

quantum mechanics, nuclear (NQM) 1177ff.,, — nitrogen centered 1017

1195fT.

quasiclassical hybrid 837

quasi-elastic neutron scattering (QNS/QENS)
283, 632f, 787, 792fF., 801ff, 807fF,, 821f.

quasiparticles 1184

quenching 225ff., 390ff., 523fF., 534, 544,
818, 1421

quinone 552

quinuclidines 943, 967

QSID (quadratic configuration interaction
including single and double substitutions)
211, 596

r

racemization 1142ff.

radiation chemistry 106, 107, 1020

— y-irradiation 106, 112ff., 119ff., 126f.
— radiolytic process, mechanism 115ff.,

123f1.

radicals 512f., 519, 542f., 544, 546, 553,
876ft., 1013fT.

— acridine 1052

— alkoxyl 1014

— alkyl
— cations 105ff., 115fF., 123ff.
— electronic absorption 106
—neutrals 112ff.,, 123
— paramagnetic properties 107f,, 117

— a~(alkylthio)alkyl ~1029f.

—bi- 542

— benzyloxyl 1015

— bis(trifluoromethyl)nitroxide  880ff.

— bromine 513

— carbon centered 1019f.

— chlorine 512f.

—amidyl 1017ff.
—aminyl 1017ff.

— in biological samples 1017
— octamethyloctahydroanthracen-9-yl 881

— oxiranyl 884f.

— oxygen centered 1013

— phenoxyl 1020

— sulfur centered 1019fF.
— cations, sulfide 1019, 1029ff.

— sulfonyl 1027

—thiyl 553f., 1019ft.,, 1027
— tetramethylgermacene 882

— trapping  888f.

- 2,4,6-tri(1’-adamantyl)phenyl 881

— tri-n-butyltin 882

— trifluoromethyl 883

— trimethyltin 876

— trimethylsilicon 876

- 2,4,6-tri-tert-butylphenyl  207ft., 876fF.
— 2,4,6-tri-tert-butylneophyl 876
—tyrosyl 538, 553, 1015f., 1023
radiolytic processes 106

Raman spectroscopy

45, 285, 288, 361, 464f.,

468fF,, 1131, 1395fF., 1398, 1476

— third-order (TOR)
Raman studies 473f.
rate constants 184, 1

555

88, 191, 197£, 210, 303,

337, 431, 837, 840, 867, 951fF, 958fF, 961,
964, 967, 1052, 1056, 1068, 1092, 1171,

1196, 1430

— first order 888ff., 987, 1046, 1463

—intrinsic 1361
— predictions 833

— pre-steady-state 1489

— pseudo-first order

166, 201, 544



— second order 949fT., 957, 967, 987, 1046,
1057, 1071, 1095

— third order 967

rate equilibrium

— correlations 961

— studies 1058

rate law

—second order 211

rate limiting step 1316

Rb;H(SO,), 291

R branch 7, 14

reaction asymmetry 333, 341

reaction coordinate 505, 585, 5871f., 840fF.,

908ft., 935, 841, 1316

— intrinsic 589

reaction dynamics

reaction mechanism

— biochemical 419

— OA/RE type 633

reaction path 366, 373, 505

reaction progress

— coordinate 1058

— variable 1058ff.

reaction rates 388, 512, 869

reaction scheme 371, 484ff.

rearrangement 204, 225, 411, 1027, 1031,

1300, 1473

—12- 1477

— electronic 385

— heavy atom  1457f.

— intramolecular, of H, 623ff.

— of water molecules 452

— sigmatropic  858f.

recoverin  1379f.

redox reaction 515fF.; 1057, 1062, 1067

reduced mass 274f., 838, 1325

reductive methylation 1322

refractive index 287f.

regio-selectivity 668

regio-specificity 666

Rehm-Weller equation 417, 585

relaxation 235, 648

— anelastic  787ff., 825

— dynamics 223

— molecular 223

—rate 82f., 651, 790

— reorientation 789

— spin-lattice  282ff., 623, 673ff., 790, 821fF.,
1448

— spin-spin 1448

— solvent 138, 140, 42711., 446

—time 79, 186, 253, 618

— vibrational 138

reorganization 499

44911

Index

— inner-sphere 493

— outer-sphere  482f.

repair reaction 1020

repulsive forces 758ff.

resonance effects (of substitutents)

resonance frequency 791

resonance structure 1175

respiration 1223ff.

— anaerobic 1224

reversible oxidation 1325

dTDP-L-thamnose 1165

rhodium 759, 764, 767, 776, 7791f.

Rhodobacter sphaeroides 1516

rhodopsin 1370, 1379

riboflavin tetraacetate

ribonucleotide 1476

—in TTUTT 987

ribosome 1518

ribozyme 1241

ring opening 1006

RMS fitting error  72f.

RNA 985ff., 1028, 1087

ROESY 174

rotamer 1091

—keto  225fT.

rotation 225fF., 604, 609, 739

— dihydrogen 615ft., 627, 657

rotational constants 42f.

rotational diffusion 262

rotational states 7, 13f.

rotational transitions 19, 69

rotational-vibrational

— state 39, 43, 46f.

—lines 66

RRKM

—system 1314

— theory 857

rubredoxin, mesophilic 1384

rule of geometric mean (RGM) 157, 160, 190,
210, 1252, 1266, 1285f,, 1297fF., 1304fF,, 1324

— breakdown 1298ff.

— RS (RGM and Swain-Schaad) exponents

1252, 1267
ruthenium  759€., 764, 770fF., 776f., 779f.
-RuVO?* 1051

9611

1067

s

S-824 1087

SA-42 1090

Saccharomyces cerevisiae  14211F., 1427

saddle-point (SP) 4, 12, 21, 589, 687, 757,
833f., 844, 850fF., 858

— first order 895fF., 909, 913, 926

— second order 249, 899fF., 909, 913, 930
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salicylic acid derivatives  988ff., 995, 998,
1002

salicylaldimine 88ff.

sapphyrin 267

sarcosine 1348

Saunders exponents

scandium 788ft.

scanning tunneling microscope (STM)
770, 772, 781

scattering law 287

SCF  see self-consistent field methodology

Schiff base 554, 1069, 1401

Schénbein 710

Schrodinger equation 5, 21, 276f., 280, 327,
643f., 670

SCSAG method 849

SD  see spectral doublets

self-consistent field methodology (SCF) 21,
926

semi classical method 8f., 21, 23, 36, 58,
136f,, 938, 1179f,, 1219, 1245, 1256, 1318,
1324, 1442, 1486

semi empirical method 837, 841, 1227, 1401,
1481

semiconductors 757, 761, 771ff.

semiquinone 546

serine (Ser) 1026f., 1152, 1376

syn-sesquinorbornene disulfone 931

SHAKE algorithm 1220

shift

—blue 227f, 230, 472

—red 232, 432, 460, 463

Sievert’s law 810

Silicon 757, 761, 810f.

silicon-aluminiumphosphates (SAPOs)

— (H-SAPO-34) 686, 695ff.

siloxane backbone 732

silver 757, 772fF., 781

single crystal 759, 764, 802

single molecule spectroscopy 266

single photon counting detection 449

SiOy4 tetrahedron 685, 700

skew angle 849, 857

small-curvature tunneling (SCT)
848fF., 855f., 862, 867, 1486

Snoek effect 788f.

sodium bifluoride 285

sodium hydrogen bis
(4-nitrophenoxide)dihydrage

solid acids 749

solute-solvent

— interaction 1174

— system 491

—terms 1192

1304, 1306

752,

842f.
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solution 1171, 1176
solvation 305, 398, 417, 490, 1501
— dynamics  230f., 447
— ultrafast 231
—layer 1503
—shells 451ff.
solvatochromism 426, 445
solvent chaperoned 418
solvent configuration 310
solvent fluctuation 1196
solvent mixtures 427ff.
solvent reaction coordinate 310, 330
solvent reorganization 955, 1197, 1513
—energy 1181ff,, 1186, 1198
solvent-solvent terms 1192
SOMO  see molecular orbital, — semi-
occupied
Soret bands 245, 261f., 528
sorption energy 753
SP  see saddle-point
spacer 532f., 713, 732
spectral doublets (SD) 13, 27
spectroscopic signatures 1404
spill-over effect 754, 773f.
spin 1/2  645f., 670, 790
spin 1 646f., 670
spin >1 790
spin —1/2 660
spin boson see dispersed polaron
spin-lattice correlation rates 923
spin system, 2 state 1232
staphylococcal nuclease 1367
Stark effect 13
static-secondary-zone result 866
steady-state 1243, 1294
- studies 230, 389ft., 432
—velocity 1242
Stern-Volmer quenching analysis
stereochemistry 433, 940
stereoinversion 1152ff., 1158f., 1165f.
stereoselective reactions  662f.
stereoselectivity 433, 1020
stereospecific reduction 1322
stereospecifity 433
Stokes-Einstein relation 719
Stokes radius 1378
Stokes shift 236, 378, 408
stopped-flow methods 1351, 1355, 1434
— FRET 1322
strain 821
—tensor 788
stress 1224
structure activity relationships
structure diffusion  716f.

449, 531

996, 999
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structure reactivity studies

Stuchebrukchov’s model

styrene 1305

substituent effects 957, 958ft.

substrate activation 1395

substrate binding 1242

substrate transport 1241fF.

subsurface-site population 754

succinyl-CoA 1156

sugars 992, 1158, 1165, 1271, 1419

— ketol transfer 1424

surface coverage 768ff., 778

surface diffusion 761fF., 762, 773ff.

sulfonic acid groups 723

sulfuric acid 710

superacids 110, 686

— SFO3H-SbF5-SO; 692

supercritical fluids 419, 431

superionic fluid 740

supersonic jet studies 253

support materials (metals) 774

supramolecular chemistry 224

supramolecule 523, 528f.

surface hopping method 1196

surface orientation 759, 764

surface reconstruction 753f.

Swain-Schaad exponent 1259, 1275, 1280,
1285fT., 1290fT., 1304fT., 1318ff.

— kinetic complexity 1319

— mechanistic complexity 1294

— primary 1320

Swain-Schaad relation 320, 322fF., 333,
340fF, 565fF, 577, 914fF., 920, 928f., 1252f,
1266, 1318ff.

— primary  1320ff.

—secondary 1323ff.

swinging door 1142, 1157

symmetry

— effects (on NMR lineshapes)

— in dihydrogen transfer 639ff.

symmetry groups

~C, 19, 65f, 462

-Gy 36, 406, 49, 260, 897, 921

~Cp 5, 21fF, 260, 627, 897, 921f.

-Cs 939

- Cy4 767

-Cy,n 61

-GCs 262

— Dy 36, 46, 248, 261, 920f.

—-Dyn 61

— E-type 767

— inversion operations 4

- G4 4f.

symmetry related quantum effects 640

655, 670

Index

n-System 420, 1000, 1007
Szabo-Collins-Kimball model (SCK) 451
Szymanski and Scheurer 649

t

tantalum 753, 762, 788, 794, 798f., 801,
805ff., 814, 821fF.

tautomer 4, 23fF., 184, 188, 202, 610, 618,
926, 996

— amidine-carboxylic acid 529

— phototautomer  225ff., 266, 425

tautomerism 135, 154f., 174ft., 181, 189f.,
198fF., 207fF.

tautomerization 15f., 19, 23, 27, 623ff.,
934fF,, 1124, 1427, 1461

— keto-enol  226fT., 237f., 366f., 372, 463,

471fF., 926, 976, 14391F.

— kinetics  259f.

— in metal complexes 619

— in porphycenes 245ff., 251fF., 258ff.

—in quinolines 424

—rates  262ff.

temperature jump relaxation spectroscopy
140711

tensor 647ff.

tetrachloroethylene 351

1,2,4,5-tetracyanobenzene (TCB) 545f.

tetrahedral jump mechanism 606

tetrahydrofuran 428

5,6,7,8-tetrahydrofolate 1439, 1447

1,5,6,6-tetramethyl-3-methylene-cyclohexa-
1,4-diene 689

tetraphenylchlorin (TPC) 170, 183ff.

tetraphenylbacteriochlorin (TPBC) 184f.

tetraphenylisobacteriochlorin (TpiBC) 170,
183ff.

tetraphenoloxalamidine (TPOA) 198ff.

2,7,12,17-tetra-n-propyl-9-acetoxyporphyrene
256ft.

tetratoloylporphyrin (TPP)

TFXA spectrometer 818

thermal annealing 744ff.

thermal equilibrium see canonical ensemble

thermodynamic acidity 580

thermodynamic cycle 379

thermodynamic miscibility 773

thermodynamic parameters 569f., 1056

thermodynamically symmetric reaction 317

thermodynamics (of PCET) 503f, 513fF.,
521fF, 1231fF,

— pK, value/E,q value 504, 508, 523, 527,

537, 554

— coupling 548

Thermotaga maritima 1374

174, 176ff, 185

1555



1556

Index

Thermus thermophilus 1217

THF 172f, 203, 210, 225f., 529
—ds 672,933

thiamine 958

thioacetylone 85ff.

thioester 1107, 1156

thiol 984, 1020

thiophenol 1017

thioredoxin 1087, 1101

thorium 810

Thornton see Bema Hapothle
threonine (Thr) 1026f., 1222
thrombin 1382

thrombomodulin 1382
through-atom axis ('L, state) 445f.
through-bond axis (1L, state) 445f.
thymine (T) 542, 934, 1028
tight-binding 758

time correlation function 490
TIP3P potential 1219

titanium 753, 761, 805, 810
titration 528  see fluorescence titration
— Mataga’s titration treatment 544
o-tocopherol 1017

toluene 463, 516fT., 689, 877, 891
topoisomerase I inhibitors 434
topotecan 434

transition metals 772ff.

— reductive cleavage 1014
transition moment 258ff.

— directions  260ff.

transition path sampling 1209

transition state 513, 590fF,, 909, 924, 938, 958,

1008, 1098, 1110, 1245f., 1394, 1442, 1483

— descriptors 1056

— inhibitors  1209ff.

— inhibitors, multiple 1073

— stabilization 1047, 1052, 1072, 1087, 1108,
1115, 1194, 1316, 1458

_structure  589fF, 919fF, 981fF., 994fF., 1251,
1268, 1280

— theory (TST)  309fF.,, 904, 918, 1056, 1074,
1186, 1195, 1241, 1287fF., 1299fF., 1326fF,,
1513

— zero-curvature tunneling (TST/ZCT)

1483ft.

transmission change 355f., 370

transmission coefficient 840f., 870

transmission factor 1196f.

trapping of hydrogen 817

—rate 795, 803

trifluoroacetic acid (TFA) 546

trifluoroethanol (TFE) 546

trifluoroethanolysis  983f.

6-tri-fluoromethanesulfonyl-2-naphthol 425
trihydrogen 617
—in complexes 624
trimethoprim 1439
trimethylamine 205, 691, 1348, 1353f.
N,N,N-trimethylammonium glycine methyl
ester 954
triphenylmethane 516f.
tripodal phoshphine 628
TRIS 1001
trittum  764f., 767
TRN  see tropolone
trolox C 1014
tropolone (TRN) 3ff., 8, 13ff., 79
— diethyl acetale 982
— derivatives 3, 26f., 82
Trouillier-Martins pseudo-potentials  288ff.
tryptophan (W, Trp) 232, 540ff., 554, 1218ff.,
1352fF., 1448
TSTH model 25
TTAA 171, 193fF.
tungsten 763f.
tunneling 136, 258, 303ff., 326ft., 333, 336,
340f., 364, 483, 499, 641, 783, 788, 812ff.,
1007, 1187, 1195, 1217, 1241ff., 1255,
1279, 1285fF,, 1475f.
— coenzymatic reactions 1060ff., 1068
— coherent 3ff., 13ff., 35ff., 138fT., 183, 642fT.,
649fF., 675, 817fF., 1314
— at higher temperatures 647
— hydrogen 817ff., 1285ff., 1341fT., 1347ft.,
14391
- DNA 33f.
— Eigenstates 21
— electron-proton 505
—fast 675
— frequency 147, 642, 645
- ground-state nuclear 1313
—hot bands 19
— phonon assisted 714, 797ft., 816
— intermediate (speed) 671ff.
—masses 145f., 149fT., 189, 205
—modes 906f.
- models 135ff, 251, 897ff.
— one-dimensional 143ff.
— two-dimensional  143ff., 505
— nonadiabatic 303, 307, 333ff., 429
— pathway 84f., 145, 156
— quantum mechanical (QMT) considerations
33f, 39, 48, 623, 678, 875fF,, 884ff, 1341
— parameters 182, 188
— properties for carboxylic acids
— aromatic dimers 37
— benzoic acid dimer

35fT.

35fF,, 48f.



— cyclic carboxylic dimers 37
— N,N-dimethyl carbamic acid dimer 36f.
— formic acid dimers (FAD) 36f., 42ff.

— properties of malonaldehyde 5ff., 27f., 138,
279

— properties of tropolon 13ff., 138

tunneling, correction 148

tunneling, enhanced 1314

tunneling, environmentally coupled 1314

tunneling, incoherent 138ff., 649ft., 675

tunneling, multidimensional (MT) 834f.,

842, 869, 1293f., 1342fF.
tunneling, nonthermally activated quantum
770
tunneling, proton 3ff.
— dynamics 904ff., 908ff.
— fundamental, overtone, combination, hot
band vibrational transitions 5

— rotation-tunneling transitions 14, 617, 634

—slow 671f.

— splitting  9f,, 15fF, 21, 23fF,, 27£,, 35, 37, 44,
48f., 254, 264, 267, 279, 283, 327, 652, 679,
813fF,, 909, 914, 920, 926f.

- damping 15ff., 21
— multidimensional tunneling splitting 9
— zero-point (ZP) 5, 12f,, 19, 21, 24, 271,
48,79
tunneling, vibrationally enhanced (VET)
1195

TURBOMOLE 288ft.

turkey ovalbumin third domain protein 1364

turn-over rates 1243

two-mode linear model 274

two-dimension lattice gas behavior

two-state model 795

tyrosine (Tyr, Y) 538ff., 553f,, 1015, 1118,

1126f,, 1143fF, 1151, 1352fF,

— oxidation 492, 496, 543

TZ2P calculation 249

761

u

Ubbelohde effect 277f.

ultrafast optical Kerr effects spectroscopy 235

ultrafast transient lens measurements (UTL)
239f.

ultrasonic loss 789

unpaired electrons 107, 109

o,f-, B,y-unsaturated 3-oxo-steroids

uridine 3’-2,2,2-trichloroethylphosphte

uridyl esters 986

UV photoemission (UPS)

UV pulse 354

UV spectroscopy  14£., 38f., (80)

UV /vis 443, 447fF., 689, 1112

1125
1087

776fE.
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valence bond (VB) 308f., 343, 583, 587, 595
- empirical (MS-EVB) 724, 1177, 1264

— model, four-state 480fT.

valence bond, empirical (EVB) 1171ff.,
1185fF., 1195
valence bond, multistate 1264

valine (Val) 1026, 1029, 1156, 1218, 1222

vanadium 761, 788, 794, 798f., 800ff., 805fF,,

805ft., 814, 821fT.

van-der-Waals forces 751, 778

van-der-Waals potential function 1175

van-der-Waals radii 1520

VASP  see Vienna ab initio simulation program

variational transition state theory (VIST)

833ff., 858, 869, 1303, 1342fT.

— ensemble-averaged VTST with static
secondary zone (EA-VTST-SSZ) 861,
865fT.

— ensemble-averaged VTIST with equilibrium
static secondary zone (EA-VTST-ESZ)

861

— equilibrium solvation path (ESP-VTST)
861, 864f., 8671.

—nonequilibrium solvation path (NESP-VTST)
861, 864, 867f.

VCI  see virtual configuration interaction

vehicle mechanism 717, 726

vehicular diffusion 718

ventricular myocyte cells

vibration 8, 137, 554

— aromatic ring 41

—bending 21, 64, 71, 140f,, 289fF., 371f., 688,
845, 878, 1370

- SiOH 695

—cyclic 281

- C=0 1370, 14071L.

— coherently excited 359, 371

— coupling 1216, 1232

— stretch-stretch 1289

vibration, H atom 787

—in-plane 8, 364, 372, 609

— librational 233, 514, 616, 620

— out-of-plane 8, 19, 21, 24, 27, 469, 609

vibration, promoting 1209, 1213ff., 1217ff.,

1230fF,, 1347, 1209, 1213fF, 1217fF,, 1230fF,,
1314

— rotation-contortion-vibration electronic states
4

—skeletal 17, 24ff., 362, 472

— stretching  61fF., 66ff., 94, 98, 140f., 144ft.,
156, 460, 610, 849f., 878, 1246

— antisymmetric 1409
~COO~ 1409
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— asymmetric 277, 284, 289f., 609, 917
—3-atom N-H O 536
-C-C 3067
- C=C 1403
- CD 565, 1257
- CH 12f, 19f, 565, 854f., 859, 888, 918,
1180
-C-N 1370
_C=0 45ff, 284, 363f, 450, 453, 462,
471fF., 555, 918, 1395, 1403
“H-H 755, 845f.
- H-Cl 854
-M-H 608
— NH 248, 254, 258, 267, 471, 555, 720,
1355, 1370
— OD 453, 463ff., 466ft., 475
—OH 8, 12f, 17, 19f, 23ff, 27f., 41, 45¢,
56, 71f., 74, 79, 88, 280ft., 289f., 364, 367,
4596, 466fF., 474£., 539, 555, 688, 695,
743ft., 777f., 9191, 926
-~ O HO 284ff., 289f.
~00 12,21,23,27,70, 74, 280ff.
- strong coupling  275ft., 296
—torsion 19
— twisting 16, 226
— wagging 16, 469
vibrational calculation 59f.
vibrational frequencies 13, 16, 19, 42, 45f.,
61, 98, 329
vibrational loss spectroscopy 768
vibrational marker 449
vibrational modes 55f., 74, 360, 4471f.,
460, 476, 812, 837, 844, 848, 854fF.,
1195
vibrational polarization 464
vibrational relaxation 39, 223, 459, 475
vibrational-rotational energy 839
vibrational-rotational transitions 35, 37
vibrational self-consistent field (VSCF) 7f.,
71f.
vibrational spectroscopy 12, 41, 45, 53ft.,
61fF, 75, 287, 812, 1397, 1407
vibrational splitting 8
vibrational states 768
—anharmonicity 5, 7f., 10f,, 20, 55, 68, 70,
460
— harmonicity 10f.,, 70f., 75
— quasiharmonicity 24f.
— specific doublets 14, 17
vibrational structures 3
vibrational transitions 447
vibrationally adiabatic zero-curvature
approximation 841

vibronic

— absorption spectrum 14

— state  1179f.

— surface 490

— transitions  253ff.

Vienna ab initio simulation program 286f.

viral capsids 1378

virtual configuration interaction (VCI) 69,
71ff.

vitamin B; 1419

vitamin By, 1473

vitamin E 1014

volatile hydrides 761

VSCF  see vibrational self-consistent field

VTST, potential-of-mean-force (PMF-VTST)
861f., 864f.

— based on a single-reaction-coordinate

(SRC-PMF-VTST) 861

VTST, quantum mechanical effects
840f.

VTST, separable equilibrium solvation
(SES-VTST) 861f., 864f., 867f.

VTZ 72, 288fF.

8351,
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Wasserstoff-Briicken-Bindung 751

water 226fF., 230fF, 237, 311, 314fF, 377,
386, 395, 399, 406f., 427fF., 443f., 446,
689fF., 723fF,, 955fF., 967, 1116fF,, 1192,
1502ft.

— absorption 711

— activation  1459ff.

—and DNA bases 932ff.

— autodissociation 597

— biological 233, 240, 435, 1219

— bridges 453ff., 598

— channel, hard wired 550

— clusters  694ft., 718

— coordination 718

— cyclic hexamer 780

— diffusion 724

— dimer 689

— immobilization 1503

— interactions with proteins 232
— dynamic equilibrium 233

— magnetization transfer experiments

— migration 739

— Mn-bound 551

— nucleophile 977f., 993f.

—on metal 775, 778ff.

— ordering 1501

— ortho-/para 679

— solvent 962

1365f.



— tetramer 689

— trimer 689, 6971f., 939f.

Watson-Crick base bairs 525ff.

wave function 36, 83ff., 92ff., 307, 309, 317,
329, 481fF, 639fF., 656, 679, 812f,, 1174,
1257ff., 1313

— harmonic 275f.

—overlap 1261, 1263

— vibrational 493, 499, 1442

wave packet 223, 238, 240, 349

— dynamics 370
— low-frequency 463, 474

— motion
— ballistic  357fF., 363
— coherent 371, 468f.

— oscillating 359

wave particle duality of matter

well 139, 408, 813

— frequency 316

Wenzel, Kramers, Brillouin (WKB)
approximation 34, 146, 653, 837, 845ft.,
1486

Westheimer-effect 146

Westheimer and Melander (W-M)
326, 565

Wigner tunneling correction 833, 844ft., 853
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Xanthene 516fT.

Xanthobacter autotrophicus 1464

X-ray crystallography 202, 969, 1325, 1387,
1398, 1424, 1435, 1439, 1443, 1447

X-ray diffraction 65, 142, 273, 280, 288f., 435,
605

X-ray photoelectron spectroscopy (XPS)
782

X-ray structure 236, 239, 248, 252, 598, 628,
730, 937, 1120, 1127, 1192, 1279, 1374,
1381fF.

m-xylene 689

D-xylulose 5-phosphate 1165
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YCsH4CH=CF, 571
yttrium  805fF., 821

z
Zassenhaus expansion 1212
zeolites  223f., 240, 685fT., 691fT., 700fF.
— acidic catalysts  685ft.
— chabasite H-CHA, CHA 686, 690fT.,
696ft.
- FER 692ff.
_ H-FAU, FAU 686, 690f., 700fF.
— H-MFI (H-ZSM-5), MFI  685f., 692, 701fF.
- H-SSZ-13  6971f.
- MOR 690f., 704
— quantum mechanical studies
- sodalite (SOD) 691ff.
—-TON 692
~ZZSM-5 692, 695, 599
— unit cell 692
zero-curvature tunneling (ZCT)
zero-point 60, 71
—energies 136, 143ff., 258, 305f., 309ff.,
3154t 321ft,, 340, 511, 536f., 565, 599,
842, 845f., 878, 896, 907, 918, 1060, 1187,
1245fF., 1274, 1291, 1296, 1315, 1325
(ZPE)
— excited state 1318
— ground state 1318
- splitting 918, 939
—vibration 275
— vibrational (EXC) 1288
zinc 810, 936fF, 1067
—in enzymes 968
—Zn2t 597,968, 1188, 1217, 1341, 1397
ZP  see zero-point
zirconium 761, 798fF., 805ff., 810f.
Zundel ion see HsO, ™ ion
Zundel mechanism 1506
Zwanzig approach 1210, 1213
Zymomonas mobilis 1422, 1428fF.
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